Mutational and structural analysis of the lectin activity in binding domain 2 of ricin B chain.
The study of the lectin binding sites of ricin B chain and of other homologous members of the small gene family that make up ricin-like molecules has revealed a number of key contact residues involved in sugar binding. In particular, on the basis of data generated by the X-ray crystallographic structure of ricin, comparisons of sequence homologies to other ricin-like molecules and substrate binding studies with these molecules, it has been proposed that His248 of Ricinus communis agglutinin (RCA) B chain may interfere with galactose binding in the second binding domain of that lectin. To test that hypothesis, single binding domain 2 (SBD2) of ricin B chain was expressed as a gene 3 fusion protein on the surface of fd phage to measure directly the effect of mutational changes on this binding site. Replacement of tyrosine with histidine at amino acid position 248 of SBD2 of ricin B chain was shown to reduce lectin activity. The sequences of RCA and ricin B chains were aligned and compared with the tertiary structure of ricin B chain to select various mutations that were introduced as controls in the study. One of these controls, Leu247 to Val247, displayed increased affinity for galactosides. The role of sequence changes is discussed in relation to the structural and functional divergence in these molecules.